Identification of critical lysyl residues in the pyrophosphate-dependent phosphofructo-1-kinase of Propionibacterium freudenreichii.
Pyrophosphate-dependent 6-phosphofructo-1-kinase (PPi-PFK) from Propionibacterium freudenreichii was inactivated by low concentrations of the lysine-specific reagent pyridoxal phosphate (PLP) after sodium borohydride reduction. The substrates fructose 6-phosphate and fructose 1,6-bisphosphate protected against inactivation whereas inorganic pyrophosphate had little effect. An HPLC profile of a tryptic digest of PPi-PFK modified at low concentrations of PLP showed a single major peak with only a small number of minor peaks. The major peak peptide was isolated and sequenced to obtain IGAGXTMVQK, where X represents a modified lysine residue, corresponding to Lys-315. Lys-315 was protected from reaction with PLP by fructose 1,6-bisphosphate. As indicated by HPLC maps of PPi-PFK modified with varying concentrations of PLP, a direct correlation was observed between activity loss and the modification of Lys-315. Two of the minor peptide peaks were shown to contain Lys-80 and Lys-85, which were modified in a mutually exclusive manner. Partial protection against modification of these two residues was provided by MgPPi. The data were used to adjust the sequence alignment of the Propionibacterium enzyme with that of ATP-dependent PFK of Escherichia coli to identify homologous residues in the substrate binding site. It is suggested that Lys-315 interacts with the 6-phosphate of fructose 6-phosphate and that Lys-80 and -85 may be located near the pyrophosphate binding site.